Introns in the 3'-untranslated region can inhibit chimeric CAT and beta-galactosidase gene expression.
The expression of a cyc::cat [cytochrome c/chloramphenicol acetyltransferase (CAT)] chimeric gene was stimulated 100-fold by the inclusion of a cyc intron in the 5'-untranslated region. In contrast, a single intron in the 3'-untranslated region was at best only slightly stimulatory, and surprisingly, inhibited expression of cat when an intron was also included in the 5'-untranslated region. This inhibition was independent of the identity of the downstream intron, occurring when either the simian virus 40 (SV40) small t intron or a cyc intron was located downstream from the cat coding region. Analysis of CAT mRNA levels, using a riboprobe spanning the 5' end of the CAT message, revealed that the stimulatory effect of a 5'-noncoding region intron were manifest at both the protein and RNA levels, whereas the inhibitory effects of 3'-noncoding region introns were detectable only at the protein level. The effects of intron position on chimeric gene expression were observed in both primate and rodent cell lines and also when the beta-galactosidase coding region was substituted for that of cat. Therefore, the common placement of an intron in the 3'-noncoding region is not the most beneficial to the expression of cyc chimeric genes. The position of introns within a transcriptional unit is a major factor to be considered when optimizing the efficiency of animal cell expression vectors.